Abstract In this article, we explore the effect of public policy on the extent to which genes influence smoking desistance. Using a sample of adult twins (n mz = 363, n dz = 233) from a large population registry, we estimate Cox proportional hazards models that describe similarity in the timing of smoking desistance among adult twin pairs. We show that identical twin pairs are significantly more likely to quit smoking within a similar time frame compared with fraternal twin pairs. Importantly, we then show that genetic factors for smoking desistance increase in importance following restrictive legislation on smoking behaviors that occurred in the early and mid1970s. These findings support the social push perspective and make important contributions to the social demography and genetic epidemiology of smoking as well as to the gene-environment interaction literatures.
cigarette packages contain a printed copy of the statement, "Caution: Cigarette Smoking May Be Hazardous to Your Health." Although the scientific community had declared that smoking was unequivocally hazardous to one's health, it was not until the mid-1970s that formal restrictions were placed on smoking behaviors. In 1973, Arizona became the first state to pass a comprehensive law that limited smoking in public places. More restrictive sets of laws followed, including the 1975 Minnesota Clean Indoor Air Act, which required restaurants to have nonsmoking sections. Twelve years later Aspen, Colorado, became the first city to formally ban all cigarette smoking in restaurants. The push for bans in all restaurants was bolstered by the 19th Surgeon General's Report (U.S. Department of Health and Human Services 1986), which argued that the "simple separation of smokers and nonsmokers within the same airspace may reduce, but cannot eliminate, nonsmoker exposure to environmental tobacco smoke." By the end of 2007, the number of states requiring restaurants to be smoke-free increased to 21, and the number of states without smoking restrictions for restaurants decreased from 19 to 9 (Tynan et al. 2008) . The implementation of antismoking policies coincided with steady movement toward the acceptance of the harm of smoking to health and a rejection of the habit by opinion leaders and large parts of the population.
As others have shown (Boardman et al. 2010) , this historical context provides a critical backdrop for understanding the genetics of smoking and the oftenoverlooked gene-environment interaction. As both prevalence and incidence have declined in recent years, smokers who continue in the face of external pressures, social sanctions, and anti-tobacco policies have become a more select group. The change thus raises two questions: Has the impact of genetic characteristics on the likelihood of being in the smoking population across the changed over time? And if so, have changes in the smoking environment reduced or heightened genetic influences on this behavior? Answering these questions can shed light on the nature of gene-environment interactions.
The current study extends this period-moderation perspective by examining smoking desistance as the phenotype. Researchers report heritability estimates of successful quitting to be in the range of .3 to .5 (Xian et al. 2003) , but no work has examined period effects on the genetics of smoking desistance. Genes implicated in smoking onset are quite different from those associated with smoking desistance (Broms et al. 2006) , and we suspect the period effects on the genetics of smoking desistance may differ as well.
Gene-Environment Interplay and Smoking
Two competing gene-environment interaction models speak to changes in the smoking environment and the genetics of smoking. The social control model hypothesizes that normative and institutional controls restrict individual behavior, and as a result, two individuals within highly controlled environments may behave similarly despite genetic differences. In this case, phenotypic similarity is simply a function of the social controls linked to laws and legal enforcement, moral codes, religious control, highly organized educational settings, or broad forms of stratification that limit particular individuals' mobility. For example, Timberlake et al. (2006) showed that religious participation reduces the additive genetic influences on smoking onset among adolescents; their estimated 60% heritability nearly dropped to zero for those who reported that religion is "more important than anything else." Economic incentives are equally powerful; Boardman (2009) showed that states with higher excise taxes per pack of cigarettes have the lowest observed heritability of regular smoking. Again, the taxes serve as an instrument of social control that ultimately dampens genetic influences.
This hypothesis predicts that as antismoking pressures intensify and smoking becomes less common, genetic influences on smoking weaken. Early warnings and publicity in the 1960s about the harm of smoking led those with weaker genetic propensities to avoid starting to smoke or to quit soon, leaving those with stronger genetic propensities to begin and continue smoking. This initial change in the population of smokers created a strong genetic influence on quitting. In more recent decades, however, the antismoking environment and associated disincentives have become strong enough to affect those with genetic propensities. Reduced entrance into smoking and higher quitting among hardcore smokers tends to reduce the predominance of genetically prone smokers in the smoking population and to moderate genetic influences.
Alternatively, the social push model (Raine 2002) hypothesizes that public policies can actually highlight genetic influences by minimizing "noise" that has the potential to overwhelm and hide genetic expression. According to this model, genetic associations are most clearly observable in benign environments lacking social factors that encourage genetically influenced addictive behaviors. When social noise is minimized by policies or other antismoking influences, it allows for "biology to shine through" (Raine 2002:314) . Conversely, when social factors "push" certain behaviors, biological factors become harder to identify. Therefore, as social forces emerge that discourage smoking or remove the positive reinforcement of smoking, they reduce social influences or nongenetic noise and increases the salience of genetic influences.
According to the social push model, the implementation of increasingly restrictive anti-tobacco policies and the acceptance of antismoking norms should do more to concentrate smoking among those with genetic vulnerabilities to smoking. Rather than most benefitting those with physiological and genetic traits that increase nicotine addiction (as posited by the social control hypothesis), recent changes may help other types of smokers the most. As a result, those with genetic propensities toward addiction, those who are most easily induced to start smoking and have the most difficulty in quitting, tend to become concentrated in the smoking population. This changing composition of the population at risk increases the salience of genetic influences.
Historical Context as "Environment"
The gene-environment perspective has been extended to include macro events measured by historical periods as structuring the genetics of smoking behaviors. Kendler et al. (2000) demonstrated that the heritability for tobacco use changes predictably over time. While heritability estimates for men were relatively consistent across the three cohorts born between 1910-1924, 1925-1939, and 1940-1958 (h 2~. 60) , none of the variance in tobacco use was due to genetic factors in the first cohort of women; but by the third cohort, there were no gender differences in the heritability estimates. They argued that women's smoking behaviors were highly controlled during the first cohort, but absent these controls, genetic tendencies to use tobacco emerged. Boardman et al. (2010) estimated additive genetic influences on having been a regular smoker at one time among U.S. adults born between 1920 and 1970 and showed that the genetic influences on regular smoking reached a minimum (h 2~. 05) at the peak of smoking in the United States (roughly 1964). However, genetic influences on regular smoking increased sharply until the mid-1970s and then declined again to levels reported by other studies. Boardman et al. (2010) argued that the first change (after the minimum in 1964) was due to the first Surgeon General's Report regarding the dangers of smoking. That is, a noncausal social push mechanism was in place in which genetic resilience facilitated the relatively easy avoidance of smoking by some, but genetic vulnerability made it more difficult for certain people to avoid smoking and genetic factors thus came to more heavily influence regular smoking. This changed in the mid-1970s with the first legislation to limit the places where people could smoke and to increase taxes on cigarettes. These real controls, Boardman et al. argued, had a causal influence on the genetics of smoking at this time.
In this study, our goal is to extend the notion that historical trends may affect the genetic influences on smoking by examining a more specific smoking phenotype, smoking desistance. Previous studies focused on having ever been a regular smoker among all adults (Boardman et al. 2010; Kendler et al. 2000) , whereas this study focuses on quitting among adults who became regular smokers. If the composition of smokers changes over time, the influence of genetic factors on quitting among the differentially selected group may well change and may do so in ways that moderate genetic influences (according to the social control hypothesis) or that strengthen genetic influences (according to the social push hypothesis).
To date, no study has explored macro-level historical changes on the genetic determination of desistance or the transition from regular smoker to nonsmoker. We argue that smoking desistance denotes a stronger test of the social control versus the social push model when the environment is characterized as a time period. If the social and institutional controls related to smoking desistance increased significantly starting in 1973, then the social control model would anticipate that the genetic influences on smoking desistance would decrease after this point. However, the social push model suggests that these forces would have a greater influence on the less genetically vulnerable, leaving the composition of smokers to be more influenced by genetic factors. Hence, following 1973, the genetic influences on smoking desistance should increase. The goal of this article is to evaluate the relevance of these competing perspectives as related to this important behavior during a critical point in time.
Methods

Data
More than 6,000 twin pairs were ascertained from a large population-based birth registry for the Commonwealth of Virginia (Virginia 30k), supplemented by twins recruited through a national mailer sent to the American Association of Retired Persons. The sample ascertainment and structure are described in detail by Truett et al. (1994) and Eaves et al. (1999) . A large questionnaire on "Health and Life Styles," first administered to the population in the late 1980s, contained a broad set of items on health and clinical traits, including the onset of regular smoking and the timing of smoking desistance. We use only twin pairs in which both members of the pair reported having smoked daily at some point in their lives. Further, because of our emphasis on the 1960s and 1970s, we reduce our sample to twin pairs in which the first to quit did so between the years of 1960 and 1980. Meeting these criteria, our reduced sample consists of 363 monozygotic (MZ) pairs and 233 same-sex dizygotic (DZ) pairs from the larger study.
Measures
Study participants were asked about their lifetime smoking habits. For those who responded that they smoked at least 1-5 cigarettes per day for some period of time, researchers asked "At what age did you start smoking?" They then asked "Do you smoke now" and "If you have stopped smoking, how old were you when you stopped?" These measures were used to calculate a pairwise measure indicating the length of time (in years) for a twin to quit smoking after his or her sibling had quit. Evidence for genetic influences on the cessation of smoking would be found by a reduced time to desistance among MZ twins compared with DZ twins.
Several important control variables are also included in the multivariate analyses. First, the pair-based regression models assume that genetic influences are present when the coefficient for identical compared with fraternal twins is positive and significant. However, identical twins are also more likely to share similar social environments compared with dizygotic twins, which may have important implications for identifying genetic influences on substance use (Kendler and Gardner 1998) . Accordingly, we include a measure that summarizes the typical frequency of visits between twins. This score ranges from 1 (daily visits) to 7 (never see each other). We use the average of the twins' responses to this measure as a crude control for co-socialization as adults. As shown in Table 1 , identical twins report more frequent visits (mean = 4.1) compared with fraternal twins (mean = 4.4; p < .008).
Second, the regression models adjust for average education of the pair and a measure describing the difference (absolute value) in education between the twins. That is, educational influences on smoking are very strong (Pampel 2005) , and educational concordance among twins will cause twins to resemble each other in their smoking habits. This association may contain some genetic components, but the social influences of this process make it difficult to properly identify genetic influences independent of these confounding environmental processes. As shown in Table 1 , there are no differences in average education by zygosity; however, there are large differences in educational discordance by zygosity. Fraternal twins differ, on average, by 1.4 years, but identical twins differ by only 0.8 years (p < .0001). We also control for the average educational level of the pair.
Third, smoking intensity is highly heritable, and the cessation of smoking is different for light, moderate, and heavy smokers. Further, smoking intensity is itself a highly heritable phenotype (Boardman 2009 ). Although smoking intensity does not differ by zygosity, we still control for average number of cigarettes smoked by the pair and the difference (absolute value) in the number of cigarettes smoked by each in the pair.
Statistical Analysis
The results presented in Tables 1 and 2 are illustrative because they demonstrate a greater concordance in desistence among MZ twins compared with DZ desistance. However, this comparison is problematic because the measurement of desistance includes both observed values of duration in which the co-twin stops and duration in which the desistance is unobserved and is thus right-censored. This means that the measure of "quit within two years of each other" (Table 2) includes those who quit within three years of each other with those in which the co-twin still has not quit. Source: Data on twin pairs come from a large population-based birth registry for the Commonwealth of Virginia and the American Association of Retired Persons; see Truett et al. (1994) and Eaves et al. (1999) for additional information about this study. We use only data in which both members of the twin pair report regular smoking at some point during the study.
The Cox proportional hazards model (Cox 1972 ) is a flexible and semiparametric regression model that models the duration until quitting for the second twin while simultaneously dealing with the censoring problem.
The most basic model, presented in Eq. 1, specifies the hazard for the ith pair as a function of duration. This model does not specify the form of the baseline hazard and allows the covariates (x 1 , x 2 , x k , etc.) to influence the hazard linearly. As such, the linear prediction for the ith pair is given in Eq. 2. The ratio of the linear prediction for observation a and observation b is known as the hazard ratio (e.g., ), which is why this model is generally referred to has a proportional hazards model. We use the package coxph (Therneau and Lumley 2009) in R version 2.90 to estimate all proportional hazards models.
As described earlier, we expect greater concordance in smoking cessation among MZ twins than among DZ twins; thus, we expect a positive and significant slope for the dummy variable coded MZ = 1 and DZ = 0. Importantly, we also expect that the magnitude of this coefficient will change in the later half of our study window (e.g., 1970-1980) , with the magnitude decreasing according to the social control hypothesis and increasing according to the social push hypothesis. We therefore estimate Cox proportional hazards models for the full sample (n = 596 pairs) and then by the following four periods in which the first of the pair quit: (a) 1960-1964 (n = 116); (b) 1965-1969 (n = 135); (c) 1970-1974 (n = 156); and (d) 1975-1980 (n = 189) .
We then estimate similar models for each year of our study between 1960 and 1980. Because of small sample sizes for year of first cessation in our study, we calculate timespecific estimates for a moving sample with a window of five years. For example, a sample for 1970 includes pairs in which the first to quit did so between 1968 and 1972. Source: Data on twin pairs come from a large population-based birth registry for the Commonwealth of Virginia and the American Association of Retired Persons; see Truett et al. (1994) and Eaves et al. (1999) for additional information about this study. We use only data in which both members of the twin pair report regular smoking at some point during the study.
Finally, it is important to note that smoking intensity (number of cigarettes per day among smokers) was at its highest for birth cohorts in the 1910s to 1920s. The regular smokers in our study may be a select group because if the heaviest smokers were not surveyed owing to their early mortality, we may have information only on the lightest smokers among the regular smokers. If there is an issue of selective attrition because of smoking intensity, we should see lower levels of smoking intensity in our sample compared with national averages; those who smoked the most may never have made it in to our study. To investigate this concern, we compared the reported smoking intensity from our sample with a comparable cohort of smokers 32 years before the 1987 survey. Haenszel et al. (1956; as reported in Forey et al. 2009 ) reported an average of 18 cigarettes per day for 25-to 35-year-old male smokers in 1955, who were born between 1920 and 1930. Mortality from smoking is incredibly rare among adults who are this young. We then calculated the smoking intensity for this same birth cohort (those who were between the ages of 57 and 67 in 1987) from the Virginia 30k respondents in our study. We estimated an average of 18.3 cigarettes per day per smoker. We found similar results (comparable to the national levels) for women, suggesting that there is little, if any, effect of selective attrition by smoking intensity owing to mortality among the respondents of this survey. Based on these results, we are confident that our sample of smokers is representative of U.S. smokers at this time.
Results
Table 2 provides tentative evidence for genetic influences on smoking desistence using two related measures by zygosity. In total, nearly 65% of the identical twins reported smoking desistence following the desistence of their twin. This same measure among dizygotic twins was only 55%. This difference is statistically significant (p < .022), and the greater degree of concordance for the desistence phenotype among identical twins provides a baseline indication that genetic factors may be related to quitting smoking. We reach the same conclusion when examining zygosity differences in the time it takes for the second of the pair to quit smoking following the desistence of their co-twin. On average, MZ pairs quit within 10 years of each other, but this number is 11 years among DZ pairs (p < .049). Among the pairs in which both members quit (no censored values), the mean difference in the timing of quitting is 8.5 years for fraternal twins and 7.5 for identical twins (p < .12). Table 3 presents the results from five Cox proportional hazards models: those using the full samples (all years) and those examining the association by period of desistance. As described earlier, an attempt to adjust for age and cohort influences is evident in the statistical controls for year of birth, difference in years in which the members of the pair began smoking, the age at which the target person started smoking (which indirectly measures duration of smoking for the second twin prior to the age at which the first of the pair quit), and the age at which the first member of the pair quit smoking. We also include controls for education and smoking intensity to rule out other confounding factors. The primary parameter of interest is the coefficient for MZ (b = 0.174, p < .057). This positive coefficient suggests that MZ pairs are at "greater risk" of quitting in a shorter period of time (after their sibling Source: Data on twin pairs come from a large population-based birth registry for the Commonwealth of Virginia and the American Association of Retired Persons; see Truett et al. (1994) and Eaves et al. (1999) for additional information about this study. We use only data in which both members of the twin pair report regular smoking at some point during the study. Cell entries are Cox proportional hazards estimates that describe similarity in the timing of smoking desistance and the corresponding p values. The p values for zygosity are one-tailed tests of significance.
quit) compared with DZ pairs. In other words, MZ pairs exhibit a greater concordance for smoking desistance than do same-sex DZ pairs; we take this excess concordance as tentative evidence for genetic influences on this complex phenotype. This same model is repeated for the following four periods in which the first of the pair quit: 1960-1964; 1965-1969; 1970-1974; and 1975-1980 . As shown, the value of the coefficient in the first model is an average genetic influence across the four periods, but this masks the observation that there is very little evidence for genetic influences in the first three periods but markedly higher influence for the final period (b = 0.507, p < .014). A similar association can be seen in a comparison of the coefficients for differences in education across the periods. On average, educational discordance is negatively associated with duration of desistence for the second member of the pair (b = -0.014, p < .029). In other words, twin pairs who resemble each other with respect to their education tend to quit smoking within a similar time frame compared with twin pairs who differ from each other in their education. This association is strongest in the third period (1970) (1971) (1972) (1973) (1974) but subsides in the final period. In other words, this crude indicator of the social environment is highest when the genetic factors are the lowest and is non-existent when genetic factors are most noticeable. Taken together, these findings provide strong support for the social push hypothesis.
To further explore period influence on the genetics of smoking desistance, we then repeat this model for each year between 1960 and 1980. Using a moving window of five years (see Table 4 and Fig. 1 ), these results further support the social push hypothesis for smoking desistance. As hypothesized, the first upward tick in the genetic influences on smoking desistance occurs following the years 1973-1975, the years in which the first formal restrictions of smoking in public places began to be implemented. As shown, the genetic influences on smoking desistence increase roughly fivefold during the last two years compared with the average influence across the entire study. Although evidence of health risks had already emerged and warnings on cigarette packages had already been required by 1965, this was the first time public smoking behaviors were sanctioned and limited. The policy changes thus coincided with increases in the extent to which genetic risk characterizes the population of smokers. The results indicate the mid-1970s as a turning point in the observed genetic influences on smoking desistance.
Discussion
It is increasingly obvious that a complete understanding of complex behaviors of smoking and smoking desistance requires detailed information about both biological and social factors. Previous research has shown that regular smoking is highly heritable, but recent work has demonstrated that heritability estimates are contingent on the social and institutional characteristics of the environment (Boardman 2009; Boardman et al. 2008; Timberlake et al. 2006 ). The analysis presented in this article offers new insight into the nature of these contingencies for smoking desistance. We do not find evidence for the social control model for smoking desistance. That is, environmental changes from the 1960s to the 1970s did not reduce the heritability of smoking desistance. We do, however, find evidence supporting the social push model: increasing social pressures to not smoke changed the composition of smokers such that those who remained in the smoking population were distinguished by increased genetic vulnerability relative to those in previous years.
We add to the literature on gene-environment interplay in two ways. First, building on previous work (Boardman et al. 2010; Kendler et al. 2000) , we demonstrate that historical time periods can be characterized as distinct social environments that moderate genetic influences on behavior. This point was made by Rutter (2006:60) , who argued that "there is not, and cannot be, any absolute value for the strength of genetic influences on a trait" and "heritability figures are necessarily specific to populations and to time periods." Despite the support for this perspective among leading genetic epidemiologists, little work has been done to specify the mechanisms responsible for periodic highs and lows in social versus genetic causes for health behaviors in the population. In this study, temporal changes in the genetic epidemiology of smoking coincide with changes in smoking norms, Source: Data on twin pairs come from a large population-based birth registry for the Commonwealth of Virginia and the American Association of Retired Persons; see Truett et al. (1994) and Eaves et al. (1999) for additional information about this study. We use only data in which both members of the twin pair report regular smoking at some point during the study and in which one member of the pair reports quitting. a Cell entries are Cox proportional hazards estimates that describe similarity in the timing of smoking desistance by the year in which the first member of the pair initiated quitting. See the text for a full description of the methods used to calculate the parameter estimates.
the costs of smoking, and legal limits placed on smokers. This historical context thus provides a useful background to evaluate gene-environment interaction theory. Importantly, the findings on changes in heritability across historical periods suggest that efforts to characterize genetic influences on behaviors like smoking should be careful to consider that samples are drawn from populations at a particular moment in a trend. That is, suppose a sample of regular smokers was taken in 2010 and then followed to monitor their smoking duration, quit attempts, and successful desistance. If researchers used family-based association methods across the human genome to predict successful quitting, it is possible that they would identify very few or even a different set of SNPs or DNA sequences than if this same study had been begun in 1960. It appears that not only was the heritability for smoking desistance smaller in the 1960s than in the 1970s, compromising the likelihood of identifying causal loci, but also the composition of smokers and the SNPs linked to smoking desistance in the 1960s may have been quite different from those in later decades.
Second, we extend the gene-environment literature by considering smoking desistance as the primary smoking phenotype. Although the heritability of successful quitting is shown to be roughly .40 (Xian et al. 2003) , very little behavioral genetic research has been conducted on smoking desistance and almost no work has examined gene-environment interactions with respect to the likelihood that a current smoker will quit. We argue that this desistance phenotype is more closely linked to physiological processes associated with nicotine addiction and that zygosity differences in the concordance of quitting, as opposed to concordance in smoking onset, sheds new light on this complex issue. This is important because entry into smoking draws from the general population, but exit from smoking draws from the regular smoking population. Smokers make up a continuously changing population; thus, the most reticent to exit from smoking status may also be those for whom symptoms of nicotine withdrawal are felt most acutely.
Important implications for case-control studies of the genetics of smokers versus nonsmokers follow from changes in the relative sizes of genetically resilient and -0.500 0.000 0.500 1.000 1.500 1960 1965 1970 1975 1980 Year that the First of the Pair Quit Cox Proportional Hazards Parameter Estimate: Identical Twins Fig. 1 Yearly changes in the genetic influences on smoking desistance. Estimates are derived from Table 4 . See the text for a full description of the methods used to calculate the parameter estimates vulnerable smokers. Over time, cases may be an increasingly select group of people compared with controls who are drawn from a much larger pool of nonsmokers. In other words, even under the most strict association models, identifying causal genetic factors may be somewhat problematic for behaviors like smoking that have clear social trends. In much the same way, changes in the genetic vulnerability of smokers may mean that conclusions drawn from early randomized trials of effective cessation interventions may no longer apply to the current population of smokers. This perspective helps to account for the differences observed in the Boardman et al. (2010) study, in which the authors showed that the heritability of the onset of regular smoking decreased in the mid-1970s. Not only are onset and cessation different phenotypes, but the social mechanisms for entry and exit are very different. Similarly, genes implicated in smoking onset are quite different from those implicated in smoking desistance (Broms et al. 2006 ). As such, it is not surprising that the period effects on the genetics of smoking desistance are different as well. It is well known that genes linked to novelty seeking and risk taking are associated with smoking onset, whereas smoking desistance and successful quitting are strongly associated with loci that regulate nicotine metabolism (Ehringer et al. 2007; Lerman et al. 1999) .
It follows that social policies designed to address the social and genetic epidemiology of smoking need to be clear about the etiology of these different smoking phenotypes. That is, effective smoking policy needs to consider the current location within a particular trend. Social policy affects the incidence of smoking, but it also differentially affects the trade-off between social and genetic causes of the behavioral phenotype; the causes of entry, exit, and continuation into the smoking population are likely to be very different over time, so the policies should adjust accordingly. For example, restrictions on smoking in public places, anti-tobacco ads, and increased costs of purchasing cigarettes helped many smokers to stop. However, as genetic factors become increasingly important, these policies may decline in effectiveness. They may be effective in prodding social smokers with genetic resilience to quit but may do less to help genetically vulnerable smokers quit. For example, Franks et al. (2007) found that rising cigarette prices have done less in the last decade than in earlier decades to reduce smoking among the most vulnerable socioeconomic groups. Many policy makers have therefore called for policies designed to assist people in quitting that are targeted at the physiological and socialpsychological mechanisms of addiction among disadvantaged groups (e.g., Sorensen et al. 2004) .
Taken together, the results of this study and others (Boardman et al. 2010; Kendler et al. 2000 ) are sufficient to demonstrate the value of extending the gene-environment interaction approach to examining broad historical periods characterized by different incentives and constraints (both institutional and normative) on smoking behaviors among adults. There are, however, several limitations of our study that should be considered when interpreting the results. First, smoking cessation is a complex phenotype. We use a simple binary variable indicating whether or not a respondent quit smoking and the year in which they did so. As others have shown (Hatziandreu et al. 1990) , the transition to quitting smoking involves many attempts of different durations and very different patterns of long-term success. However, a standard measure of successful smoking cessation is going at least 6 months without a cigarette (Lancaster et al. 2006) . Thus, while the path to successful cessation may be quite different and may represent a distinct phenotype, our age-based measure of quitting denotes a valid measure of smoking termination, and it is unlikely that the respondents designating an age of quitting in our study will re-initiate smoking. To date, very little research has characterized the genetic etiology of smoking desistence, and those that did so have emphasized a simple binary characterization of successful quitting (Xian et al. 2003) . Future research would benefit from a more nuanced measure of quitting that involves the complex patterns of attempts and durations of quit attempts prior to successful termination. These different trajectories are likely to be highly heritable, and their moderation by social factors would give further information about the important role of the social environment in this complex series of social behaviors. Second, our study is limited to smokers in the 1960s and 1970s. The increasing level of taxes, further reductions on social spaces in which smoking is allowed, and strong social norms against private and public smoking denote a fundamentally different social context in which smoking takes place. Future research should consider continuing this line of inquiry into the current decade and expanding the geographic scope to different regions of the country and to different countries. The latter point is particularly relevant to policy makers because of the different scope and different timing of policy interventions across countries.
Conclusion
Demographers and epidemiologists have demonstrated that smoking prevalence affects overall population health and mortality as well as variations in health and mortality across cohorts, genders, nations, and socioeconomic groups. Despite the well-publicized and widely accepted evidence of the harm of smoking, the importance of its influence has persisted. Indeed, changes in the composition of the population at risk for quitting suggest reasons for slowing progress against tobacco. While starting to smoke draws from the more general population of nonsmokers, stopping draws from a continuously narrowing population of smokers. Based on the assumption that policies and related environmental changes affect the composition of smokers, which in turn affects the determinants of cessation, this study examined changes in genetic influences on quitting.
Our perspective on changing composition fits with arguments about geneenvironment interaction. Clinical and psychological scholarship has progressed over the years such that it is now well understood that genetic diversity is one of the components that contributes to differences in the risk for substance-use disorders, including smoking onset, amount of smoking, and smoking desistance (Li et al. 2003) . But genetic factors are clearly not the entire story. The social and physical environment, the interaction between parent and child, peers, role models, and the macro environment, such as public policy, are clearly and demonstratively important in human variability. While useful in general to understanding initiation of smoking, age of onset, addiction, reward and penalty, this integrative perspective has special utility for understanding cessation. Environmentally induced changes in the composition of smokers should strongly shape the influence of genetic factors on quitting.
In the analyses presented here, we have demonstrated contingencies in the genetic contributions to smoking desistance by showing that the macro environment, measured by historical periods, affects those most at risk for continued tobacco smoking. Consistent with social push arguments, genetic influence proved stronger in the 1970s than the 1960s. Because this approach treats the biometric analyses of smoking desistance as an interaction between the person and the macro environment as well as the individual environment, it provides information on how to identify the influence of genes in determining variation in smoking desistance.
